The adoption of IAS/IFRS in the European Union is part of the European Commission's global tax policy whose aim is to establish a coordinated corporate tax base. The paper examines the impact of an IAS/IFRS-based tax accounting on the effective tax burden of Belgian companies for eleven different sectors. The use of IAS/IFRS as a starting point for tax purposes affects differently each sector, depending on its accounting and financial characteristics.
Non Technical Summary
The aim of this study is to assess the impact of an IAS/IFRS-based tax accounting on the tax burden of Belgian companies. In a broader context, it wants to analyze the tax competitive position of Belgium against other member states and determine if taking IAS/IFRS as an initial starting point for tax purposes will change Belgium's position. The member states that are being analyzed are the Czech Republic, France, Germany, the Netherlands, Poland and the United Kingdom.
The calculations of the tax burdens are based on the European Tax Analyzer which derives the effective average tax burden by simulating the development of a German manufacturing medium-sized corporation over a period of ten years. The rules for the computation of the profit cover: depreciation (methods and tax periods for all assets considered, extraordinary depreciation), inventory valuation (LIFO, FIFO, HIFO and weighted average costs), production costs (full and partial costs), development costs (immediate expensing or capitalization) and the elimination and mitigation of double taxation on foreign source income (exemption, foreign tax credit, deduction of foreign taxes). The original version of the program took into account provisions for bad debt, loss relief and contributions to employee pension schemes. The simulation process takes into account the IAS/IFRS that reveal significance differences in the area of expenses. Indeed this analysis relies on the tax principle of realization.
This means that differences regarding the realization of revenues (fair value valuation, percentage of completion method…) are disregarded since the use of IAS/IFRS for tax purposes in conformity with the realization principle does not involve any differences in earnings. As regards expenses, the four following methods apply. Firstly, the depreciation method: depreciation of intangibles, buildings and tangible fixed assets is only allowed on a straight-line basis based on the asset's useful life (IAS 16).
Secondly, the tax depreciation periods for buildings: production buildings are depreciated over forty years and office buildings over fifty years. Thirdly, the production costs: IAS/IFRS require accounting for full costs excluding production overheads. Fourthly, the inventory valuation method: IAS/IFRS prescribe the FIFO method as benchmark.
The results of using IAS/IFRS for tax purposes show that the tax burden of Belgian companies will be broadened by 3.8% to 14.6% depending on the sector's financial and accounting characteristics. These consequences are mainly attributable to the favourable regime of amortissements dégressifs which is not accepted by IAS/IFRS.
From a European perspective, it appears that when the tax burden is determined by national GAAP then Belgium has the fifth lowest tax burden, just after the Netherlands and before Germany and France. IAS/IFRS-based tax accounting should not change the current tax competitive ranking of countries. Since the use of IAS/IFRS broadens the tax base, a reduction of the Belgian corporate income tax rate could be done to help companies to switch to IAS/IFRS and improve the attractiveness of Belgium.
Introduction
In October 2001 2 , the European Commission made the proposal to use IAS/IFRS for tax purposes in order to create a coordinated corporate tax base in the European Union. The expected advantages are 3 : an increased transparency within tax accounting, the opportunity for a further development of an EU-wide tax base, the decrease of tax compliance costs resulting from the coexistence of twenty five different tax systems and the reduction of obstacles in connection with cross-border activities.
In Belgium the adoption of IAS/IFRS has already raised several questions and concerns regarding their impact on the tax burden of companies.
Since Belgium does not apply any tax consolidation mechanism, adopting IAS/IFRS will only have an influence if our State uses the option to require or permit IAS/IFRS in the annual accounts of companies. This paper sets the perspective of the implementation of this option.
The paper is divided into four sections. The first section consists of an introduction to the European Tax Analyzer and the model-firm used in this study. The aim of the second section is twofold: determining the current tax burden of companies as it is computed by Belgian tax accounting rules and assessing the importance of the impact on the tax burden of companies when IAS/IFRS are used as a starting point for determining the taxable income. The third section examines if taking IAS/IFRS as an initial starting point for tax purposes will change the current tax competitive position of Belgium against other member states. Finally the fourth section draws some conclusions.
2.
The European Tax Analyzer program
Methodological approaches to compute tax burdens
Measuring effective tax burden can be accomplished using several methodological approaches. However, it has been established that the best indicators for the effective levels of taxation are derived from forward-looking models 4 . These models refer to hypothetical future projects when backward-looking approaches consider data accumulated in the past and derived either from individual financial statements of companies as from macro-economic accounts 5 .
Depending on the type of investment and its return respectively, we can distinguish between the effective marginal tax rate (EMTR) and the effective average tax rate (EATR). While the first one measures the extra tax of an additional project that is worthwhile (i.e. the presumed rate of return equals the cost of capital), the second one measures the effective tax burden of projects that earn more than the capital costs (i.e. projects generating economic revenues or positive net present values of the firm/investment) 6 7 .
One method to compute the EATR is the model-firm approach which can be simply characterised as a firm-specific combination of several investments (assets) and sources of finance taking into account at the same time all relevant interrelations between sales, investment, profit distribution, etc…This method has been used several years ago by the OECD but only on a one period basis 8 .
The analysis conducted in this paper is based on the European Tax Analyzer which is a multiperiod forward looking computer programme that has been evaluated by the European Commission in 2001.
Methodological concepts of the European Tax Analyzer
The European Tax Analyzer has been jointly developed by the Centre for European Economic et al. ( ) 8 OECD (1985 quoted in Jacobs, O. and Spengel, C., (2002), pp. 6 countries that are considered are: Germany, France, the Netherlands, United Kingdom, United
States, Austria, Poland, Czech Republic, Slovak Republic, Latvia and Hungary. Because the model-firm is designed as a corporation, the tax burden can be calculated at the level of the corporation and at the level of the shareholders.
The effective average tax burden is derived by simulating the development of a manufacturing medium-sized corporation over a period of ten years. Data of the asset equipment and funding as well as business plans (taken from German statistics) serve as initial data for the tax calculations. Business plans include variable estimates about production, sale, procurement, number of staff, staff costs, investment, financing and distribution schemes. Besides, economic data such as different lending and borrowing interest rates and inflation rates are taken into account. As regards the financing, the company is funded with shareholders´ equity and debt.
Concerning the use of the profit, the company may distribute dividends to its shareholders or invest in property, plant and equipment and financial assets in addition to retaining profits.
The tax liabilities in each country are derived from the assessment of the company over a tenyear period under the rules of the country. The effective average tax burden is expressed as the difference between the pre-tax and the post-tax value of the firm at the end of the ten years 10 .
The computation of tax burdens
The computation of the total tax burden and the EATR takes four steps 11 . In the first step, the pre-tax value of the firm at the end of the simulation period is calculated. The pre-tax value of the firm is derived from the estimated cash flows and the value of the net assets at the end of the ten years. The cash flows are derived from estimates in the corporate planning for the cash receipts (sales and other receipts, gains upon the disposal of assets, interest and dividend income) and expenses (wages, expenses for material, energy consumption, new investments, 9 See Spengel, C.,(1995); Jacobs, O. and Spengel, C., (1996); Meyer, R., (1996) 10 An equivalent expression of the effective average tax burden is the effective average tax rate which is the difference between the pre-tax and the post-tax return on the equity capital invested in the corporation divided by the pre-tax return. 11 The following description of the four steps is taken from Jacobs, O. and Spengel, C., (2002), pp. 9-12 interests expenses and distributed profits). The cash flow is derived from financial planning and calculated every period. It is assumed that any given amount of surplus cash flow at the end of a single period can be invested at a given interest rate and any given deficit can be covered by borrowing money at a given debit rate. This is then considered for the computation of the cash flow in the next period.
The value of the net assets at the end of the ten years is calculated by deducting the liabilities of the corporation (and, if relevant of the shareholders) from the assets. The assets are valued at their replacement prices and the liabilities at their nominal values.
Pre-tax cash flow at the end of the simulation period + value of the net assets at the end of the simulation period (= assets in the capital stock at replacement prices -liabilities in the capital stock at nominal values) = pre-tax value of the firm at the end of the simulation period (1) All relevant taxes that may be influenced by investment and financing are taken into account.
The current model 12 allows a choice to be made between several accounting options (tax electives) enabling a company to influence its taxable income. The rules for the computation of the profit cover: depreciation (methods and tax periods for all assets considered, extraordinary depreciation), inventory valuation (LIFO, FIFO, HIFO and weighted average costs), production costs (full and partial costs), development costs (immediate expensing or capitalization) and the elimination and mitigation of double taxation on foreign source income (exemption, foreign tax credit, deduction of foreign taxes).
In the second step, the post-tax value of the firm at the end of the ten years is calculated. The determination of the post-tax value of the firm has only cash flow effects and has no impact on the value of the net assets. The post-tax cash flow is derived in each period by deducting the tax liabilities from the pre-tax cash flow. The tax liabilities are derived by transforming the receipts and expenses into items of the tax bases (i.e. on the one hand assets and liabilities and on the other hand profits and losses/charges) in respect of the depreciation allowances determined by the relevant national rules and then applying the tax rates. By taking into account the tax-induced effects on the interest income or expense of each period, the deferral of tax payments is integrated into the model. Due to the specific tax valuation rules applied by each country, the tax value of the company's assets and liabilities may differ from the economic value of the corresponding assets and liabilities. These differences result in the constitution of hidden reserves or hidden liabilities which are not only taken into account all over the ten-year period but also for the periods thereafter. The hidden reserves or liabilities of periods after the tenth are first weighted in accordance with the remaining useful lifetime of the respective asset or liability and then included in the taxable income of the tenth period.
Pre-tax cash flow at the end of the simulation period -tax liabilities in each period = post-tax cash flow at the end of the simulation period + value of the net assets at the end of the simulation period (= assets in the capital stock at replacement prices -liabilities in the capital stock at nominal values) = post-tax value of the firm at the end of the simulation period (2) Pre-tax value of the firm at the end of the simulation period -post-tax value of the firm at the end of the simulation period = total average tax burden in currency units
In contrast to models which compute tax burdens solely based on pre-tax returns (yield), calculations based on cash receipts and cash expenses allow the entire computation of all tax bases at any time during the period of simulation (because all relevant income and assets have been entered into the tax base). Consequently, the model can include complicated tax provisions such as progressive tax rates without any difficulty.
In the third step, both the pre-tax and the post-tax value of the firm at the end of the simulation period are transformed into the pre-tax and post-tax return respectively: 
The return r (r s ) represents the internal rate of growth of the value of the firm during the simulation period before taxes (after taxes) taking into account all the assumptions about the investment, financing and distribution policy at the beginning of the simulation.
In the fourth step, the effective average tax rate (EATR) is computed by deducting the posttax return from the pre-tax return and dividing this difference by the pre-tax return.
As the EATR is the difference between the pre-tax and the post-tax value of the firm or the return derived from the changes of the value of the firm, the higher EATR indicates that taxation takes away a higher share of the pre-tax value of the firm (or the return). As a result, the countries with a higher EATR will be less attractive as a location for the firm than a country with a lower EATR.
Structure of the model-firm and other assumptions
In order to conduct the analysis, several assumptions were made. Concerning depreciation, the straight-line method based on the expected economic lifetime of the assets was used. It was assumed that the economic lifetime was fifty years for production buildings, fifty years for office buildings, five years for patents and licenses, five to ten years for machinery (five different types of machines), nine years for office equipment and four years for fixtures. As regards financial assets, the firm has domestic and European debt as well as shares of domestic and European companies. The weighted average cost method was used for the valuation of inventory. For the rates of price increase which are relevant for different earnings and expenditures, 2.3% was taken for the consumer price index, 1.4% for the price index for basic material (relevant for production), 2.5% for the price index for wages (relevant for salaries), 2.5%
for the price index for investment goods (relevant for machinery) and 2.5% for the price index for land and buildings. Concerning the interest rates for creditors and debtors, 3.0% and 7.0%
were taken for the short term while 5.0% and 6.0% were assumed for the long term. These figures were taken from the Deutsche Bundesbank. The last assumption concerns the shareholders: the medium-sized company includes two shareholders (natural persons) who own each 50% of the company.
Impact of IAS/IFRS on the tax burdens

Introduction
The assessment of the impact of adopting IAS/IFRS as a starting point for determining the taxable income has been made in two steps. The first step aimed at examining the tax burden based on the current tax law. The second step assessed the effects on the tax burden of companies when there is an IAS/IFRS-based tax accounting.
The simulation process takes into account the IAS/IFRS that reveal significance differences in the area of expenses. Indeed this analysis relies on the tax principle of realization. This means that differences regarding the realization of revenues (fair value valuation, percentage of completion method…) are disregarded since the use of IAS/IFRS for tax purposes in conformity with the realization principle does not involve any differences in earnings 13 . As regards expenses, the four following methods apply. Firstly, the depreciation method: depreciation of intangibles, buildings and tangible fixed assets is only allowed on a straight-line basis based on the asset's useful life (IAS 16). Secondly, the tax depreciation periods for buildings: production buildings are depreciated over forty years and office buildings over fifty years.
Thirdly, the production costs: IAS/IFRS require accounting for full costs excluding production overheads. Fourthly, the inventory valuation method: IAS/IFRS prescribe the FIFO method as benchmark.
Assumptions for the tax treatment of the company
In addition to the general assumptions that have been made for the model-firm and the economic environment, specific assumptions concerning the Belgian tax treatment of the firm were made 14 . In order to determine the greatest impact possible, only those Belgian tax rules that differ significantly from IAS/IFRS were applied. For instance, instead of using straightline depreciation, the declining balance method was applied to machinery. Besides, LIFO was 13 See Spengel, C., (2003) 14 See appendices, figure 1 preferred to FIFO. For the purpose of the analysis, the shareholder level is not taken into account.
The data's of the company were based on those of the Deutsche Bundesbank concerning a typical German manufacturing company 15 . The following table contains important financial ratios for the sixth year. Equity capital to total balance sheet 28.3%
Return on equity (after taxes) 14.7%
Return on total capital (after taxes) 5.1%
Return on sales (after taxes) 2.6%
Personnel expenditure (in €) 2,029,260
Personnel expenditure to sales 25.1%
It is important to have in mind that these figures relate specifically to the manufacturing sector. Section 3.5 will address the case of ten other sectors so that all the types of non-financial companies are analyzed.
Comparison of tax burdens for IAS/IFRS-based tax accounting
When measuring the impact of adopting IAS/IFRS as a starting point for tax purposes, the only period that should be taken into consideration is the tenth period. Indeed the first periods 15 See appendices, figure 2 and 3 for the balance sheet and the profit and loss account of the company in year six (mid-point of the ten-year period) in case Belgian taxation applies.
are not relevant since the company is starting its activity and faces a lot of investments and related depreciation which influence the tax burden 16 .
The Difference in % + 8.0%
The important role of hidden reserves is confirmed when looking at the taxable income of the company 18 . Indeed, while the tax burden of the tenth year is lower under Belgian GAAP, the taxable income under Belgian GAAP appears to be higher than under IAS/IFRS. The explanation lies on the one hand, in the existence and valuation of hidden reserves and on the other hand, in the Belgian company's higher liquidity 19 .
In the tenth year, the company under Belgian GAAP faces lower depreciation and lower production costs than under IAS/IFRS. This explains why the taxable income is higher. However, the tax burden will be lower because in the last year the liquidity of the company under Bel-gian GAAP is higher than under IAS/IFRS. A higher liquidity increases the post-tax value of the firm and thus reduces the tax burden of the company.
Under Belgian GAAP, the company had a higher liquidity for two reasons. Firstly, since the company under IAS/IFRS faced almost always a higher taxable income, it had also higher tax payments and these were made with the company's liquidity. Secondly, the higher liquidity permitted the company under Belgian GAAP to obtain more interests on it.
Analysis of the factors influencing the impact
There are mainly two factors that differ between Belgian GAAP and IAS/IFRS: the depreciation and the inventory valuation methods. As regards production costs, their valuation is the same under both referential (full costs) but their amounts will differ as these costs include depreciation of assets. The differences between production costs are thus derived from the choice of the method of depreciation.
Depreciation
While Belgian GAAP allows declining-balance depreciation of machinery whose rate is maximum equal to the double of the straight-line rate and limited to 40% of the acquisition cost 20 , IAS 16 recommend depreciation to be made over the asset's useful life. As a result
Belgian GAAP offer much better depreciation allowances in the early years of the assets 21 .
The differences between the amounts of depreciation tend however to shrink over the assets life.
Figure 8 in appendices illustrates the differences existing between the depreciation operated for machinery under Belgian GAAP and IAS/IFRS. In year 5, thanks to the declining-balance method, most of the assets are depreciated under current Belgian rules. This explains while from year 4 to year 5, the difference of tax burdens decreases from + 44.5% to + 23.6%. Starting from year 6, some of the old assets are being replaced and new depreciation takes place.
At the end of the tenth year period, the difference between tax burdens is small (+ 8.0%) on 20 Article 64 of ITA 1992 21 See appendices, figure 7 the one hand because of the valuation of the hidden reserves and on the other hand because almost all the machines have been depreciated under Belgian GAAP 22 .
In order to determine the impact of the Belgian favourable regime of declining-balance depreciation, the same analysis has been conducted using the straight-line method for the office equipment and machines.
As shown in table 3, the impact of adopting IAS/IFRS on the tax burden of Belgian companies would be reduced if these could only apply straight-line depreciation. In this case, the highest impacts would be encountered in the first years and would only be equal to + 4.9% at the end of the tenth year.
The use of the declining balance method is thus an important factor in explaining the differences in tax burdens. Difference in % + 4.9%
Production costs
From figure 10 in appendices it appears clearly that the company under Belgian GAAP faces almost always higher production costs. These production costs are calculated under the same method (full costs) in both referential but follow the trend of the depreciation applied: part of the depreciation amounts enter production costs. Since some depreciation gets into the value of production costs (and thus inventory), there is no immediate expensing. Therefore the effect of adopting IAS/IFRS would increase if all costs were expensed immediately.
Inventory valuation
While Belgian GAAP allow LIFO valuation, IAS 2 does not allow it anymore and recommends the FIFO method or the weighted average cost method for items that are interchangeable. This part analyses if the choice between LIFO and FIFO has a real impact on the tax burden of companies.
It appears that the use of LIFO instead of FIFO would have an impact on the tax burden mainly in the last years, starting from year six 23 . This influence is due to the fact that under the FIFO method, the valuation of inventory reflects more the effect of inflation while the LIFO method does not take this effect into account. This is confirmed by table 4 which compares the tax burden of companies when FIFO is used in both cases. If Belgian companies applied FIFO, the impact of IAS/IFRS would be smaller (+ 6.8% compared to + 8.0%). Difference in % + 6.8%
Analysis of the impact of an IAS/IFRS-based tax accounting in other sectors
This part investigates if the results obtained for the manufacturing sector are confirmed for other sectors.
From the analysis conducted for the manufacturing company, it appears that the impact of IAS/IFRS on the tax burden of one or another sector can be predicted and explained by three factors: depreciation (revealed by the tangible fixed assets intensity ratio), inventory valuation (revealed by the inventory/balance sheet ratio), and profitability (revealed by the return on sales and on equity ratio).
The two first factors are interrelated. Indeed while the importance of the first ratio has an impact on depreciation which decreases the tax burden, the second ratio operates a compensating effect. Since part of depreciation enters production costs, a higher inventory/balance sheet ratio leads to a higher capitalization of depreciation and thus the diminishing effect of depreciation is compensated. The third factor reveals that the less profitable the company is, the more the change of referential will have an impact.
The table below presents the most important financial ratios of companies belonging to the different sectors at the end of year six. The table below illustrates the changes in the tax burdens for the eleven sectors. Construction is the sector which is expected to undergo the highest impact (+ 14.6%). Indeed a low profitability combined with a high inventory/balance sheet ratio (44.1%) explains this important impact.
The transport sector which faces a negative profitability (return on sales ratio of -6.3% and return on equity ratio of -14.2%) and very high tangible fixed assets intensity ratio (50.4%)
will suffer a higher tax burden of + 6.9%.
This section has highlighted the fact that the sector in which the business operates has a decisive influence on the amount by which the overall tax burden will differ. However the trend shown for the manufacturing company is, on the whole, confirmed for the other sectors.
In order to support the sectors that are the most affected in case of IAS/IFRS-based tax accounting, one could imagine that the government gives some fiscal aids to these in the first years.
The tax competitive position of Belgium in the European Union
Introduction
The aim of this section is twofold: determining the current tax position of Belgium against five other member states and examining if taking IAS/IFRS as an initial starting point for tax purposes will change Belgium's position. The member states that are being analyzed are: the Czech Republic, France, Germany, the Netherlands, Poland and the United Kingdom. The following results have been based on a company with a structure typical for a German manufacturing business. Therefore the differentials in tax burdens should not be generalized. The conclusions depend on the extent to which the factors decisive for the application of the individual tax systems, the types of tax, the basis of assessment and the rates are relevant to the given business. Table 3 in appendices shows the different tax structures that are adopted by the selected European countries. The Belgian corporate income tax rate appears to be in line with those applied in other member states. In Belgium the tax burden is essentially influenced by the corporate tax (impôt des sociétés) as it does not include any non-profit based tax except the immovable withholding tax (précompte immobilier) which is entirely deductible as a professional expense. A similar pattern prevails in the other countries except France where the overall tax burden is determined by three non-profit-based taxes (taxe foncière, taxe professionnelle and taxe assise sur les salaires) with a share of 30%. The German overall tax burden is determined at 99% by profit taxes (Gewerbeertragsteuer, Körperschaftsteuer, Solidaritätszuschlag) and the share of real estate tax (Grundsteuer) is insignificant. Figure 12 in appendices exhibits the effect of particular tax categories on the effective tax burden without taking into account their eventual deductibility. Table 7 illustrates the change in tax burden when IAS/IFRS are used for tax purposes. It appears that when the tax burden is determined by national GAAP then Belgium has the fifth lowest tax burden, just after the Netherlands and before Germany and France. Poland reveals the lowest tax burden. Overall the differences in effective tax burdens are not that significant.
Overview of the different corporate tax regimes
Comparison of tax burdens in the European Union
Indeed while on average the use of IAS/IFRS yields higher effective levels of taxation, the main differences are noticed in the Czech Republic (+ 8.4%) and Belgium (+ 8.0%). The high increase of the tax burden in both countries can be explained by the fact that national tax rules concerning depreciation are more favourable than the corresponding IAS/IFRS. The other countries' depreciation tax rules are more in line with IAS/IFRS and this explains the lesser impact. It appears clearly that the use of IAS/IFRS to determine the taxable income will not change Belgium's current tax position against other member states. When comparing Belgium to other countries, one could say that its tax position could still 24 be improved and, for instance, be closer to the Netherlands and the United Kingdom's situation. Since the use of IAS/IFRS will broaden the tax base, the improvement of Belgium's competitive tax position could be realised by a reduction of the nominal tax rate. This would increase the attractiveness of Bel- gium since the choice of location made by multinational investors reveals a significant empirically provable correlation with the nominal tax burden 25 .
With respect to the results of table 7, the differences in effective tax burdens between the European countries are still too big for the European Union area which is growing closer at an ever faster rate. Indeed even if a closer coordination of the tax bases is realised through the use of IAS/IFRS, differences still arise because of the different national tax systems, tax rates and tax categories. Thus the convergence of the tax competitive position of companies in the European Union should be based on the nominal tax rates.
25 See Devereux, M.P. and Griffith, R. (1998), p. 335-367 and Spengel, C., (1999) , pp. 445-459 for the effective tax burdens of US investors within the European Union
Conclusion
The use of IAS/IFRS for tax purposes in the respect of the tax principles will broaden the tax burdens of Belgian companies by 3.8% to 14.6% depending on the sector. The sectors that would face the highest impacts are construction, automotive vehicles and food & beverage.
These consequences are mainly attributable to the favourable regime of amortissements dégressifs which is not accepted by IAS/IFRS. The inventory valuation method (LIFO vs.
FIFO) also impacts the tax burdens. 
